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To protect space assets from high energy particles by developing
European dynamic modelling and forecasting capabilities

www.fp7-spacecast.eu

NeW 3 year FP7 CO”aboratlve prOJeCt \ Artist Rendition of Solar Wind

Focus on high energy charged particles \‘\ (0

/ European partners

4 US partners



http://ec.europa.eu/research/fp7/

SPACECAST - Forecast the whole Rad Belt

* Collect real time data from ACE and GOES, the British Geological
Survey, and a forecast of Kp from Lund, Sweden

« Data combined with a database at DHC in Belgium
» Distributed to modelling centres in Cambridge UK, Toulouse, France

* Models run every hour and forecast electron flux 3 hours ahead, a 24
hr electron fluence, and a risk index for internal charging

» Results displayed via web site hosted in Belgium, updated every hour

« Fully automated, available since March 2012
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SPACECAST - Forecast the w

Real time electron forecost, 2 MeV, for 16:15 on 20 Apr 2012
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Losses due to wave-particle interactions — form the slot region
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SPACECAST - Forecast >800 keV electrons

GOES orbit
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SPACECAST > 2 MeV Electrons

Last 24 hours

Forecast
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GOES13 Proton Flux (5 minute data)

Begin: 2012 Mar & 0000 UTC

1o%

&

10°

ﬁ

10°

7

-ID‘ ,,,,,,,,,,,,,,

T T T T T TT TTT
_ l‘ I
AZS“SFA‘

eV Electran Flux

e

10'F

o™~
A

10 MeV

>

10"

Particles cm

=50

107

§

w1070

Mar & Mar 7

. 10° 3 . . . . | Updated 2012 Mar & 23:56:03 UTC
Satellite data £~ 1000F ] —20 .
's  BOOE q10 =
affected by SW \§¢,gg_"‘“J E
o = ] o
200 ERET
E D :—I I 1 1 L L L L L I—: 720 ;
I ——— : : . : 51000
— E T | E o
o {oo 2
% —300F o e . Jio =
[= E ¥ 1“]#‘]‘1" 1 lm l} ™Yy, : | 3 (]
e LB L 3T T PR IR P
2000 ' ' ' ' ' M
— 1500F _56 I
= i E
= 1000 F EVEva
% 500 —I EP I
D :— 1 Il Il Il 1 1 Il Il Il 1 1 Il Il 1 1 —:O
0g:15 13:15 18:15 2313 D4:13 Q9:15 14:15
08 Mar 2012 UTC Time 09 Mar 2012

— Plot cregted on Fri Mor 16 13:07:54 2012
British
Antarctic Survey

NATURAL ENVIRONMENT RESEARCH COUNCIL

SPACECAST Preject

Mar 8
Universal Time

Mar 9

HOMA/SWPC Baulder, CO USA

SF

ECAST
/——_—\



March 2012
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Uses

Physics based model - we can:
 Predict what is likely to happen in the next few hours
* Results for orbits where there are no data
 Calculate average and extreme conditions
* Reconstruct what happened in the past — for satellite anomalies

 Calculate particles precipitating into the atmosphere
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Conclusions

« SPACECAST makes real time forecasts of the radiation belts for satellite
operators

« Will issue warnings and alerts to stakeholders

« Models solar energetic particle events to help develop forecasts

* Pre-operational, freely available

« Would like feedback on what information you need, displays, thresholds...

« The research leading to these results has received funding from the
European Union Seventh Framework Programme (FP7/2007-2013) under
grant agreement no 262468
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Flux drop outs
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Flux drop outs
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Satellite Anomalies — When SW Conditions Disturbed

20th Jan 1994 Intelsat 4, Anik E1 and Anik E2

— Intelsat 4 and Anik E1 were recovered in a few hours

— Anik E2 - Loss of service for 6 months
11th January 1997

— Telstar 401 - Total loss — Insurance payout $132m
19th May 1998

— Galaxy IV - Total loss — Insurance payout $165m
23rd Oct to 6th Nov 2003

— 47 satellites reported malfunctions

— Midori 2 - Total loss - US$640m — scientific satellite
5th Apr 2010

— Galaxy 15 - Loss of service for 9 months - drifted around GEO - interference and risk of

collision
7t March 2012,
— Sky Terra 1 - Safe mode, loss of service for a few days

Very difficult to say if Space Weather was the cause
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BAS Radiation Belt Model

CRRES Relativistic Electrons
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>72 MeV Electron Flux
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>800 keV¥ Electron Flux
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Conclusions

« SPACECAST makes real time forecasts of the radiation belts for
satellite operators

« Will issue warnings and alerts to stakeholders

« Models solar energetic particle events to help develop forecasts
* Pre-operational

« Scope to improve radiation belt forecasts via research

« Scope to link to atmosphere, ionosphere and solar wind to forecast other
aspects of space weather
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